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(54) METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To oxidize the surface 
(interface) of an insulation film uniformly with good film 
quality, even if the surface has uneven steps and a rugged 
shape. 

SOLUTION: The surface of the insulation layer is oxidized by 
an internal combustion wet oxidation which introduces an 
hydrogen-containing gas (such as a hydrogen gas) and an 
oxygen-containing gas (such as an oxygen gas) into a 
reaction chamber 11. This method is suited for manufacturing " 
a capacitive film used for capacitors in a memory cell. 
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is^x. 

jkmsfsuz t wtk^u* t *m&&mnKM\ u x 

fwsaa*****: ¥m&mm<Dm3£ 

[ mmm 2 ] mmm t ws&mm±jci&m s n/c^n 

7K^*^xi^^**'^<!:^iKlt^F , J (c^A0r 10 
fffr -5 fti&m x » h i£fkcc <fc 9 Baia^S^k^)!*^ 
L.rWiB{6»Jl©l(riE^IK{t!|ai8«iJOWM*^brs 

[ 3 ] . WErt«3W x » h HMfc* 4 0 0 'C«± 

1 1 o ox;JWT©aK*BHr3«ffr*iiwo« i gfci*2 

9 0 0-C«T<DSSS5H-Cl^ft-2>ff^li 1 Sfctt2 K 

[»#»5J WfBJSJ^gltc^sn^^^CcfcWS 20 
1WB#«*«#* <fciI«iaiSiPt^W#*©#E©£-lf 4C*f 

■rsHiriaTk^^xc^iE^Jt*^ o. oo5jy_t 
0 . 8 «TT* 1 75M4 t»rtu&» 1 ^tciais© 

0. 5«TT-*£M3j?^17!;M4^rft;o> Initials© 

'¥*t*«B©»»#tt. 

] IWBSieaS«rt'C©8Wa*3R«W#XR 30 
UWIBM*S*#X©#mD£H-£ 1 3 3 P a£Lk4 k 
PaOTitS IS^ 5 $ tcit 6 KiaiS©¥ig<*^a© 

0*Suia^^W**X©^lI©-^W-?: 1 . 0 k P afilh 
2. 6 7 kPaOT<fcTSIS3R^5$fctt6K:fBi8©iH 

[swass ] Binai&ttJa#gfk'> y3>it*s»* 

ill 7^8 (,»-j*ti3&» 1 £KlBlfcD3£*ttftB©Ktt£' 

66. 40 

c»*« i o ] mmsmrnvtomtfi. mi * > 

jfc&jWdHafc 1 ffi©ja-C*-5ft#« 1 7iM9«,»"i"*i*> 1 

fJK!tt*£W;tf***SWW/*-C*5fl|J|0I 1 TbS 1 0© 
t>rti*» 1 W(ciei8©^«^E©^J*^ffc5. 

[000 1] 50 
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[0002] 

[«£*©&«] ¥#f*S!BS7 - n**©m=BKk«:fl^-c. 

£<oW< x&gL$ffi&ic&titcmi>mnizti s £ 9 cc& 

iXSX^Z. DRAM (^>f^5 v ^ « 7> 

f a • r^-fe* • x-=&y) ©y^y-fe^rttc^^n^ 
u *©#. y*«i*aiffl*fco©iBt«SJt«rift^3 

y * 'J -b^OiraBKltWO-C* + ^^©Sfifc'j^S < 

tmt it-cwutisv ^xcit^xmrnmomwrnsm 
{ti"jzi>m*m<tz>zji> (Ta,o s ) mtm^tc 

[o oo 3] Lfrottifiz. mm&m*m<?2>t, m 

<J-t)MD*r * /<S^* t l/-C«W6 U < tt-^fc 0 . lit 

«. stsftAU i/cttft* > * jwk if «rfflc>*i»^ac if 
*c-c. ^sflc)R*gasis»©)B©s 

JWBBtiTaciiCJ:"). JW>©e>*-JUftdf*oA 

BMk3-&-rBfflE{ki";=i>«irS. S^c. 

U. 36tc^k7 - a-fe^«:j;-,rMk^>f JU«St©W 

tLTcb&z&mom&tt&toxQimLx^z. $s 

JBS. p<- : t'J-feJH^©^i'>'^>$5r^fiSE-r5/cS)©SI^ 

^(coi,»r «. mtts 'j =i >jr«c £<D$m.w<r>mmzm. 
mLtcffif&tu. cn«c«fcr»r. u-^««<ehs«. r 
[o o o 4 ] ti±-c(s. ^*';-feii/©++^^^sis^ 

*so-c. stt^ »; a >«& £©ieiw*©affi (wb> * 

BMfcfSCi«:j:-»-Cfia»«Bj|©ttSlit* (Sf«ft:) 



[0 00 5 ] 

[0006] g<b-> U =i ^K©»iE*:iHt-r 

fc. upt,fc#e>c ©:#&©*&£. &{b5>y =«>igtt<b io 

^ffjtcgMb £*uc< l,>ttI4*t5{:it*ot. 7 5 
0-C-C4 0#*tK£*>ftO©MSB#p a T (^fbBftUl) ftg 
TS. $6fc. £xy ^©^{b^ffitcioT^l&Ufc 

[0 007 ] a{b>U=>>flSJiK:K{bf 

o/ef&. ^b^nH2^tc«J:-pTi?fb^>$;uM<i:©^® 

£<g©S<bV "J 3 >R*BKfc3 ttTMSWtV 'J3>Ii 

■rsti^Kw. g-r. 6 o o°ct?©-tia7'7X^{b 

(RPO ; rapid plasma oxidation) «C«fc <3 . 8Mb£> 20 

* )\s/m.\ti; y 3 >ssifi(5i©a[b-> y > ft$Mb l 
c*t)'a-cm-fb^>^;i/flS©aas©(Si± ; &ia , 3) . 

tfXftSJS^ftKe^AT £ 8 0 0 •CTCftaHRU 
•fb (RTO ; rapid thermal oxidation) VL&-yXW.it 

l>. ilOW«.#j9»**. S/c. Rfb3»>*^©*gSfb 
tOKOr. 1 0 0%^ftjm>£;i^MI£fbftjiSHll'fc 

[0 00 8] cn6©ra«^i«»»r*«:»KH:. «JS 
asftss < -r s . & £ B&B&ra ftg < -r * 4 1- ©;£s? 

#s#A6ft-2>. 0#>Lfc#6s SttffiiSftftSK 0/c<?. 

izMzmitTzts^titf&z (.mux. uv^>mm» 

^fi#?)&J>Trs) e »*L/<«ci». ^fttt 
«:«. i»»-e**^«fiieniit?©«WHi*tfft5ciK 40 
«t 9 . *^ft^g©^Mw#tt& <h-©sa©A-7 ^ - # 

gpw©^s oft«,»*sa<b^» tB^b-wsiisft* c t«c«c 

0 0 O-Cil^/c^tcS^-rciB. «B©Tj>?$L< 
[0 00 9] S 6K*ftJii!lSOfcBMb*86«CB. t»m 

icuai/n>ftir>, £ir»9raHj£fc*s. is^. y*y 

■feA>©* + ^5/*©*GMB». mi£[(*S«>/cO©Sa^ 50 
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0. HSG (3^$tK^U-f> : hemisphere shaped grai 

fro-cfc^. cnKMieur. sejg*>H£i©^»«® 

«8t©WE^ilft*i*i±-*-*fc«>«cl6W«aiif©iWk* 
fT&9J8£cc*i. r*^* rtt©*i>aa©s™. « 
ZMv -f >tK©TSfl^&©Si©GiM*»H S GMTSRm© 
r©yW>©tfW«©{4S©^SJl&c2*UT* K tej— 

[0010] *3fflB©Bft{*. g^GHA©**^^ 
[0011] 

c«Hftj»i*-r4*:«>©#s] ±iE©*%HB©ae«jft^ 

SrtK*SR (H.) tfx ft £©*£&* tfx&KXtfx 
CO,) 4t'OiftW*Xi4iA^ J£lfc§«l*l© 

*asstf*ffi©iE#c. cftfcojtfxfcKfcstf-ofcas* 

■fb ( I S S G : insitu steam generation) iC <£ 0 . it 

ttW<Eiaa»o)gitiHr. .ffiaiw©*(H (Wffi) -c&sm 

[0012] Tfc*>fe*»lH©* 1 ©3£iftft&E©Hfi 
lftW»ft*rs^W«IB©«a*j£«:*it» 

urtr«c9rt«sw*» hBMb ( i ssg) {c<fcD$ejf 
@©«®ft^b-r •sepgft^t? c t ft*8K <b -r & . 

[0013] $/c*ISH^©M2 ©^9K»ttB©Hjfi^£ 
tt. lft»BiC©lftl8JB±«:«B6Snfc*j«BMfc«»i 

ftwrs^fti^HosBi^tcfc^r. *^^**^ 
vm.it ( i ssg) (cjjo^K^sft^-ur 

^JB©^JSK{bfJlBroi©5?Mft^b-r5K|iift^tfC 

ift#®<i-rs„ 

[ooi4]se*. r ssg«. ->y3>Ji«ffift^b 
^-•5fe*tc^ffl$nr*jf). ^©K©M9iS^tt i o o 
o -c«± i *t» t ©r* o fc. mt j/ y n >«ft « c © 
<h-rsjeji)i©affift^{b-r-&fc©{c i s s G«r«t»* 

[0015] 4c9&99«©HRtcJ:n»:. Ofk^V a>M 
». ^MftcttM9-C*« «t 5 «c®^©^#-ctt-> y a 

^^ftjstctk^ns^Ki^bs n«c < t»4>©-c*s 
#j. i ssGftflit,»fcts^. ^rsjr^cc. 

i * - y-nicun uanoiwbaatrmfcv 
y^&ft&fbrfcscia^A^fc. ctitt. iss 
G«g©-c?sc»K{b^ftW-r Sfc©r*s i^x. 6n 

i. 0«»4*»W*tt. ISSGiCtntf. 7 5 0*C~ 



C4) 

vm^tcj: 5 uamumz. i s sGtcBBi/reejjyBo 
^nr^/cMsss^o^*^^ {sar*^. rat? 

&e<fc^-c&i ssG*swSfj-c*>€>c<t^mL/fc©-e 

3<E>(C. *^HJ^CDSI^K:«fcn«. ISSG4 

4') <D¥*3BSfiHasft< a 0 . ?LgP©^gg < £-CrS1$ 
^ffiOfara^fiKJ: £#tf?tt#&^C 4 ISSGO 
[0016] *^K:fcCi-C«Jg[D§fil^CC*^W*' 

Xb.n&Ztb-?Z>. 4>^-5^^CC*s(,>-C. C©£ 20 

*rx&scHJ#«?**x$-scc-SSi^«:SAur I ssg 

[0017] **Stt#X£K. l£S^r#X4Kl£;0 

r*^£&£;*n£#;*©e4-e#>f3. w*u<«7j< 

tttt<. T>*-T (NH,) (CH 4 ) &4' 

l,T7j<^£2£££t*£*':*©<:4-C2b*). 30 
6fc©T?»:£c< . -^bZlgm (N.O) ftffeifflr 
[ 0 0 1 8 ] *%BJK:fec»-C, ISSGIi, 4O0'C« 

ji i i o o 'c«T©iaai5H-eiitf -r sc t *m s o 

< . 6 0 0 -C«± 9 0 0 •CkTF©fiK$aBr||fTf & C 
<!:*U05fSU<. 7 5 0"CfcLh8 5 0WF<D«ttlS 
HTHtfTSC 4#3 6teS?$ tA=>. 

[0019] si£^f#§(c«i{&$ns*' 

*f-rS*m^W//X©^K©ltti. 0. 0 0 5KLh0. 
8«Ttr-5Ci75SJf*0<. 0. 0 1H±0. 5«T 
-C<&5C4#J: W£L<. 0. 0 3t*±0. 3 5fc(T 

[0020] &tc&&micim~c. J5iSSSrt-e©7j<^ 
^r#x4ss^fr#*©#»£©£ft <-r fcfessfctf 

x©#EE) £1 3 3Pa«±4 kPafeTFi-rstiai 
5?SG<. 1. 0kPa«±2. 6 7 k P a fctT4-f 5 

[002 1] XWMlCts^Xli. Kftttft £ ftStBIM 50 
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hO^'i'A, ^£>$* \-U>9-VA'*V ?A <BS 
T ; barium-strontium-titanate) , i>)\sZ3 l^Wi^ £ > 

$is (pzt) . ^m*xfr*>u*>mfrhmtinic 
i®©n-cas„ 

[002 2] S6(C#*BIIM:. ttJMtl/rc»J5c«r**JBM 
•5>e4#-T?£S. C©1§£. &Si&gW:>Pt#l4ft.5>£fi 

^©4-rs., 

[0 02 3] 

[ o o 2 4 ] a n*. *m}<D&m#&i8i(Dwy&j7&ic 
m^hftzitt&&<Dmf£<D—m&mTWi-v&&. c© 
sjsgsra. x? m<t < i sso 

ibis <j rj >^©«®&Kfb-r*©{c®Ufc«RS©4>©-C 
*S. *>%*A,. *«tt«12tt, *^»«g©S{i§ 

7'aiz^©3tcf3{c$)Sfc©r*or. mra". kicmo 

s ($m-m<t®i-¥mm 

ttr<,»s&©-e*>€>. 

[0025] sjsstmt. si&ss l l £fii*r*>9 . 

5888 1 1 ftJCtt. 1 2 $r«f^-r SfeA 1 

3 t . ^(*S«e 1 2 ^ttHR-T Sfc«&CC^@f*«ffi 1 2 
{cM(Sii5S$ns^py>v>^i 4t, 7^ay>7> 
yi 4-ctnm$tifc¥i&ft&i8. i 2©ss, -rat?^ i 
s s Gro^ffias^iij^-rsaait 1 5 i*twe,n 
r^s. sgiti 5«. w-ciottj:!,^, jftft 

S6KSJi6S»l 1KB. SJB8W1 irt*sfaws# 
^>7 - 16 4. SJS^ill lrt{C7k^ 

(H.) ^XSrjf^fg (O.) ^X^iA1-S^iAf 
l 7 4. Slc^Hl lrt©BE**HS-rSIKJIt- (Jlffl 
If) 2 0 4J&5fl*»mW6*l-Cl,>5. WiAtl 7C 

t*. #awx<Dum*:ta2r*'W7i 8 4. 
©Mta^DaM-r-s^-jt/-/! 9 4*igaw^n-cii-5„ 

[0026] C©SJtt^g?rfflt,^. ^«t^S« 1 

[002 7] SISSSI l©t8WL4C4 5^ 

V r y- h 1 2 &SJ£$S 1 1 1*3 



6«CJ:»)Kl£SBl lrt^SH^S-Ci^HL/. 
A^l 7^L/r7}<^^i^^t5:J5J^Sl 1 
1*3(0 jg AT*. C©£i*. 7kf£#x©ifcg£&f£#*© 
*fii©ifc*»«*.tf 1 : 19£&9. JKJfcggl lrtr 
©Tkfgtf* tmmrtX<DftEE.<D%lMmz.& l . 2 k P a 
*I&£&-S<fc9«c. gfM^>-7"l 6-C©gf««g£A;i, 
7-18. 1 9<Dm&tZIMm?2>. 
[0 0 2 8 ] C<DWBT> -'^^y>7>7'l 4€:iEK) 

u smfrmmi 2^m«8 oo-c*-cAn^-r?»= ir 

S £ . JSftgH 1 1 F«1tCfc^-C . ^ftttig 1 2 ©S4® 

s«i 2±<D^{b^';^»^©affl*^b-r^„ -r&fr 

WK 1 )!* hSHb (I SSG) KJ:- 3 T»bi";a 

>ai(D^M^msnsc itc^s. ccTtt. <->pf 
M&;?ftfti,>c££&s. 1 2 ©a<&©sv# 

1 2 6©{£«&tf*tSitft<l: T 

ui 2tmm&&<>cmM$ti> -eeccs**iS7kfg£ 

i^#raESTSC££#S. t/fc^ot, ISSG©^ 
^S® (4&II&K) tt. 1 2 ©Sg£lHgW 

icm G "C A -S £ ^x. S C £ ifi-C * £ . 
[0029] Bff^cDB^m. I S SGiCJ:3I5-{b£*T&- 5 
fcP>. ^ny>7>71 4€:VH*TLr*^S«l 2© 
ftllS&^'tUtU mtmmi lrtK^SS*/*^*©^-^ 

[0 0 30] H2ti. ISSGKiO. ->V3>©«1 

Srigfb-irsti^©. srs*/* <*jr+®*) (Dftmtm 
*«tt#9M*-x©ig*«:tt. jsi£;*'x©^e©±#{c 

3 31^©S^(C«20Torr <2. 6 7kPa) 
«TO?l^T, 9 M^%©*i-^«:i:b^rM)SAW < & 
0 . «K. 10Torr~18Torr (1. 3 3 k P 
a~2. 4 kPa) ©^"C* K MJl^JK C 
cr7nl/fc©«. -> V n>g|ffi©${fc©t§£-C&-5#. 
10Torr~18Torr (1. 3 3kPa~2. 4 

k p a ) offi&nmm&m < & z> ©«. iss g©jsi& 

E«CiiJ^0Tt»ifcJ6£#^.P»ia t C©C£2»6, mit 

S?£U>4>©"T?*££^x£>:hS. 
[003 1] WT. ISSGKJ; SfgJiJf ©^M©SS<b 
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JCOt^-C. l$L/<ltt^-r-S. 13». I S S GtCj: 9 -> 

(DfwztommzfnLxm. cc-c©issgo^ 

(i. 7K^£^©^*SfCSHF*J{C^A-r-5fe©£U. 

3 3kPa, K-fbSS:%8 0 0*C£U 7k2t 
©iSS* i 5^%©JS^£ 1 0^%©J#^tc-P^ri)3 

[ o o 3 2 ] S4 «. sfb-> 3 ^m<mm*mt\stc 
£#©. ^fbtags o o-CKfcws. issg£jI3?© 
io h^b£^^{tn#rfl£©{b)S©Mi»£©ra^ ; &J:b 

I S SGCCOI^-Cfi. 7klS£^ 
©**SJiPSSl*3«:i»Ar4*»©i L/. £EE£ 1.2k 
Pa. 7K3S©i&g£5MT-%£l//c„ "Jx » hBJfbtco 
«,»T«. *s££i,©#E£0. 9 5»JE(9 5kPa) £ 
Ofc. S 4 J: 9 JC. I SSGGC^ncf. 

©^x* bffltzm^tcm&icik'*. m^mtmzmm 

[0 033] C C-C. IB]— amitgsft-Cls V 3 >flffl£ 

s^bv' <j => >m<Dmmzmtt £ s ©. >wm 
20 ±©gt{bBS©J?$ t , £tt<b-> 'J 3 >M^ffi©^b^© 
t,£©tb ( ti/tt) €rmffi (-^x+^yjam* 
m&%m?m) its. -r-s£. H3sana4K^rj: 

•5«C. ISSG©*§£. 8 0 0"C(i:fe<,>tmil(ift9T? 

cnKML-, \~m<k (^0R«©» 

IE^0. 9 5mi3E <9 5kPa) ) ©ti^©mffi«2 0 
*^P>2 0 0©R8«t£>£C£#£QP>ftr<,>£ (T.Enomoto 
et al., Jpn. J. Appl. Phys.. 17 C6), 1049-1058 (197 
8)) . I5H. I SSGit*©^!^ h^-fb-COmfit 

30 «. JBfiSStifcK<bH©J13«:j:Smffi©^b4>^U 
/c c©«fco{c i ssgb. se^©^-^ctb^.r^{b-> 
>;n>M*j:0Kibo-?>-r< . ¥^»sias*{c*i0*6«i 

[0034] fie*. %m<DM ^ v ^^(o 

7kM^,€rJ5fi5S§ll*3«:^A-r 
•5>0*> hM^b&tCio-C. ^x.tf0. 2~0. 3nm 

-e©i^©Kib^fr«. ^ffiSS*S7 5 o -c~ 9 o o *cr 

*n>t. MaB#r^2 5^~lH$RBti,>9 4>©-C*.5. 

siwi Maas^ 8oo *c£-rs I S S GCC J: 
os{b^ , ;3>M©«s ; £g!'fb-r6fe©£ria«. 15 

#-C^0. 2nm©J13©SrtbJg7W&f!£<**lS. Ore*! 
o-c. fii*©¥^y^e"J^®(ctowst©£l5]fiK© 
WSOMffcfll«rfiMk^ <J ^ >Jg©g|ffi«CffJj&-f &©-C$) 
nti. jKi8IB#[a£Ur«^#-Cj?rt;C£tcrj:S. C©«fc 
9(C^Hj(cj:ntf. js5SB#pa?rmaS-Ct-5©-C. 7"n 
H2^±{*?:^lfi|-rSC£^-Ct^££^(C. ¥ag<*gtK 

*^iatcai$ns^*5^<^.s©t?. ^ftSfitcK 
so ccjgfix^ nx^i>%=f-^m^<omm^n <* c £ ^-c* 



c o o 3 5 ] &lt. &mio¥m#i&m<DWiMj3m*:m 

[ 0 0 3 6 ] 0 6 it, JlfvW X<DWt&lC$sl,>-cm<ti/ 

sgjgi hxmtf y => >m*m^x * ^ * zmts. 

[0 037 ] Sr. (a) {Ctk-T^^K:. ^'^>iS 

2 1 _Bc/IRfli{fi.1fJg2 2^fiKO. @r^S^®2 2(C3 

2±tt£-,$£IIr>yri>{cJ:-?-t:TSB^2 3 fcJfcfiKT 

u TTSPmsa 2 3 &m *) i. *> k . &bjs <t a: s m. 

[0 038] ^c. iaifc I S SG£ffll,>-*> 

or, fifk^u 3>§i2 4©3iffi*:ttfku K-fbH 

[0 039] *^{c J:^^k*^(c J;n«, RKft® 20 
r/b3<. #>r>ItEE©iSt^fc© 

[0040]@7B, H^-fX©$^JS«C48l»-C. &{k 
2>H S G flljg© T8B*«*«il 4 * W« f * ©«»ec *J 

o-c*oT©»ks^ y =» >«©*fflfc»fb-*- 4«te«rW 

30 

[0 04 1] (a) K^-TJ^iC. ^'J3>g«2 1± 

(cmitieiKJiKKftn) 2 2^fiKsnr*so. «nue 

iffjg£2 2KB3>jt £ h^-jwgw^nri,^. c© 
<fc *) tC . A J"i3>*6ft4 TSP^ffi 2 7 # JF$J& 3 

tiros. T»W2 7tt. ■e©±¥##praifc£&o 
rfco. -tonflnBortoncc. ^»<o*attt©^iB*iji5 

figSnr<,»-5. ^©^it§SB#©t»l&€:*d^GrmL/cfc 
©*s ( b ) -c* 4. LISAS' y =» >JS 2 8 ©-SP*s^*a 

Ktt»< <m tfI3 7nm) SHfc£< 'Ja>«2 9 jW« 
W6tt. 3 6tCCOfi{l:S/ , J3>ll2 9±«:. Bfb^'J 

3 >« 2 9 <fc 9 i>m< mi k * > * /i>m 3 o *j»rs s nt 

[0 042] C ©«fc 5 (CH S G«JSOTS8SffiSr^fi£L 
fcgL 'XCC. ±££0;fc 1 S SGKiot, SMbS";=»> 

«2 9©«'fb*>a'^fli3 0iii©fliffi*iMbT5. *© 

tt. 8Mb* >*juJSi3 0rt£i£ilLr. afts/y:a>M 
2 9©3lBQ{C§<ljSU Sfbi"Jn>®2 9©^ffi*®!^b 50 
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-T-Scitcfc*. *©*£«. (c) tc^ti^K, g<b 
•> y =J >BI 2 9 ©BM b * > 5? jU|g 3 0 ffl©ftS(CBf bJB 
3 UmfitZftZ. 

[0043 ] *■©«. TSP^® 2 7©PJigitK©g|5#£3ft 
[0044] CCm I SSG^Tt^CitCi 

3fs©Kfb^rac-cB« t ^ £BHtr scimwo fc 
£ 5 fctwa-c 4> Mtf y a >M©Sl®£iafb-f 5ct*i 
r#3. Ufcifi-yX, C©«fc5(COrfl&£3tifc*-w< 

©<fc&S. 
[0 04 5] 

h«fb ( I SSG) sfcflioae&tej:*). 

$fe^©^ffi ( »n) Cc^ojBflJ: < ^{kT5 c 

b>sx?tc*rr& -s?*-**fco mm.v>im few* 

[0M©ffi#^clS?§] 

[0 1 ] *»w©*a»**»«©»as#ffi«:fflc»6n*s 
its*s©flWE©H«*mria-c**. 
[02] sie*'^ (*5R+g£iR) <wEi->';3^i 

5. 

[03] I S S G{C<fc 0 S/ y a >*ffl«C«f bJR*J!5liSO 
fc<t*©^SB#p B T<t^fk!S©J?3 t©M«*^T^7 

[04] i ssGt'jx;, uto-eh-enoM-cg 
<k-> y n >jK©an*B«b ufc t avwumis t mm 

[05] I SSGt')!-; hBMfrC©mfi©jit>*Sttli 

[06] ^k^y3>ai©aB ; &^k-rsw^in-r«^ 
[07] mit^>^^mvmt>tLtcmitiy<j ^>m<om. 

[^^©15iBJ] 
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2 0 ffi^Jlt 
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(7) 



2002-353214 
12 



* 



* 2 5. 3 1 

2 6 ±§sms 

2 8 SHSflS'ysiZ/JB 

3 0 M<b*>*;UBI 



tun 



[02] 



^ufy^y? 14 





12 



7 



13 teH 



11 J5U5S3 
20 ff^jH 



1 6 




0 10 23 30 40 50 60 70 80 90 IO0 
&5*x<»&3l (Ton) 



3.0 
2.5 - 
2.0 



I" 

6 
■H 

5 0.5 

•A 



0.0 



[S3] 



-H 2 5% 
H 2 109<5 



800 "C 



I i i i i I 



10 



—i L. 



15 



20 



0.25 
? 0.2 



a 0.15 

6 

e 



0.05 



[04] 



JSSG (H 2 S%) 
(800 "C, 1.2kPa) 



' (800 -C. 



I -1 ■ I ■ L LJ-L 



0.1 



1 10 



10O 



[H5] 



[H8] 



E 



olSSG CH 2 5X) ^j/j**^ 



800 "C 



1 10 100 1000 10OOO 

-> 9 =• vSBU (CfftS L fc*5ftS5co@ifP (nm) 



(a) 



(b) 



(c) 




23 T28*ffi C$ttAS"J a» 

22 fBMifcasR tmtm 

25 Kfbff 



26 ±*3®g (fMA^Vav) 




<*» CO 



F^-A(##) 5F058 BAH BC02 BD01 BD04 BD05 
BD10 BD15 BF54 BF55 BF60 
BF63 BJ02 
5F083 AD21 AD31 AD60 AD62 GA06 
CA27 3A04 JA06 PR12 



